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PRIVATE EMERGENCY OR SERVICE-SPECIFIC 
CALL APPROACH IN GSM SYSTEMS 

BACKGROUND OF THE INVENTION 

io The present invention relates generally to wireless communications and in 

particular to a technique for implementing private emergency call services. 

Trends in wireless communication systems such as cellular mobile telephone 
systems, Personal Communication Services (PCS) systems, and the like, for the most 
part continue to suggest digital techniques are preferred for radio modulation. Although 
15 competing standards have been implemented in certain areas, the Global System for 

Mobile (GSM) communication is the most widely implemented wireless system in the 
world. 

The architecture of a GSM system can be broadly divided into three subsystems, 
including a Mobile Station, a Base Station Subsystem, and a Network Sub-System. The 
20 mobile station (MS) is the portable subscriber or user equipment with which most 

people are familiar. The Base Station Subsystem (BSS) is typically considered to be 
composed of two parts, a Base Transceiver Station (BTS) and a Base Station Controller 
(BSC). The BTS typically houses radio transceivers that are used to communicate 
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signals over the air within a particular cell and handles the radio interface protocols 
(referred to as the Um protocols in GSM terminology) that permit the mobile station to 
communicate with the BSS. The BSC manages the radio resources for one or more 
BTS's across an interface known as the Abis interface. This functionality is concerned 
5 with managing the available radio channels such as set up, tear down, frequency 

assignment, and the like, as well as the required handover processing needed to continue 
a call in progress as a mobile station moves from cell to cell. 

The central component of a GSM system is the Mobile Switching Center 
(MSC). The MSC acts as a switching node of a Public Switched Telephone Network 

10 (PSTN), but also provides other services needed in a mobile telephone system such as 

subscriber registration, authentication, location update, inter-MSC handovers, and call 
routing to permit subscriber roaming. These services are provided in conjunction with 
four intelligent databases known as the Home Location Register (HLR), Visitor 
Location Register (VLR), Equipment Identity Register (EIR), and Authentication Center 

is (AuC). These databases form the remainder of the so-called Network Sub-System 
(NSS) and perform administrative functions such as obtaining the location of 
subscribers within the network, roaming administration for mobile stations located in 
cells which are not part of their home area, equipment authentication and security, as 
well as user authentication. 

20 Like other modern communication systems, a GSM network makes use of Open 

Systems Interconnect (OSI) type layered protocol to define messaging and various other 
functionalities. The Layer 1 (LI) or physical layer of a GSM system is generally 
considered to be the aforementioned Um interface defining specific radio signalling 
between the MS and BTS. Over the land network, such as between the BTS and BSC, 

25 LI may be implemented with standard telephone cabling, optic fiber microwave 
transmission, or other physical media used for moving digital telephony signals. 
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Layer 2 (L2) of GSM is a data link layer responsible for the packaging of data to 
be transmitted. The most widespread method for such framing is a high level data link 
control (HDLC) protocol known as LAPD. 

Of specific concern to the present invention is the Layer 3 (L3) or network layer 
5 of GSM. This layer prescribes the path a message needs to take and who the recipient 
of that message is, maintaining all information necessary to route a packet to its 
intended destination. 

Within Layer 3, the GSM standard further defines functional layers which 
perform certain tasks known as Radio Resource management (RR), Mobility 

io Management (MM), and Connection Management (CM). The RR functional layer is 

responsible for providing a reliable radio link between the MS and the network 
infrastructure. This includes the establishment and allocation of radio channels, as well 
as performing handover processing, an essential element of cellular systems. Handover 
processing involves coordination of the mobile station, the BSS, and even the MSC to 

is some degree. 

The MM functional layer of Layer 3 within GSM assumes a reliable RR 
connection. The MM functional layer is responsible for location management and 
security. Location management involves procedures for updating the position of a 
mobile station so that the mobile station's current location is always properly stored at 
20 the HLR. This permits incoming calls to be properly routed. The MM layer also 

involves functions required for authentication of the mobile to prevent unauthorized 
access to the network, using the AuC database. 

The CM functional layer is divided into Call Control (CC), Supplementary 
Services (SS), and Short Message Service (SMS) sublayers. Basically, the first two 
25 sublayers are responsible for routing, establishment, maintenance and release of calls. 
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The third sublayer also provides certain supplementary services, such as a short message 
service that delivers data messages. 

SUMMARY OF THE INVENTION 
5 While the Global System for Mobile (GSM) standard specifies an elegant 

division of functionality according to the OSI layered protocol reference model, this 
partitioning of functionality into layers is prone to some problems in certain instances. 

For example, the standard GSM system is only capable of serving one 
emergency call. The call is automatically directed to a designated Public Emergency 

10 Call Handling Center. In particular, if a GSM mobile user makes an emergency call, 

that call would typically be directed to a public "911" emergency service center. While 
this model works well in a public network, such a service is insufficient when a GSM 
system is deployed to replace a private wired telephone system such as a Private Branch 
eXchange (PBX) that services in-office, in-building, or on-campus call services. In such 

15 a private communication environment, certain emergency and/or other service specific 
call services are often attended to internally, and should be directed to in-house security 
personnel. In the past, these types of services were achieved by specifically allocating 
certain internal, different phone numbers. These internal phone numbers are therefore 
very different from their public counterparts, like the "911" service familiar in the 

20 United States. Similarly, public based PLMNs sometimes provide other secondary or 

other service specific call services. But the current GSM system is incapable of 
distinguishing such kinds of secondary service-specific call services from the usual call 
services. 

The present invention seeks to alleviate these difficulties by providing a type of 
25 call service referred to herein as Special Call Services (SCS). These services can be 
implemented to extend wireless system functionality to include private emergency call 
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or other types of private, service-specific special calls. The capability is implemented 
by taking advantage of certain type elements that may be coded in a channel request 
message and/or a service request message to indicate a special-call-service channel 
establishment cause (SCS cause) and a special-call-service service type code (SCS 
5 code) respectively. Such a message may include, but is not limited to, a Radio 

Resource (RR) layer Channel Request message and a Mobility Management (MM) layer 
CM Service Request message. 

Specifically, the invention provides this functionality by specifying a service 
type using a service type information element (EE) that is in turn contained in a service 
10 request message that is used to request Special Call Services (SCS) functions from the 
network. These special call service types are defined in the preferred embodiment using 
those service type codes defined as "reserved" by GSM Version 4.08, Section 10.5.3.3, 
although other implementations of the invention may use other service codes or even 
other message types. 

15 A GSM system that implements the invention also preferably contains a Radio 

Resource (RR) functional entity that watches for newly added Special Call Services 
(SCS) causes and takes them into account when granting physical resources to the 
requesting unit. Such actions may include, but are not limited to, dropping a normal 
call-in-process in order to accommodate the emergency call if there are no free physical 

20 resources left, or other techniques for allocating a physical channel to the SCS channel 

request. Such techniques may include allocating radio resources that have been reserved 
in advance for supporting SCS functions. 

Each of these newly added SCS causes can bear a configurable priority 
parameter which is then used to decide if new SCS causes have higher priority than 
25 other calls in progress. This enables newly added SCS causes to take over physical 

resources currently occupied by an earlier call resulting from an SCS cause with lower 
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priority, or even other, lower priority, non-SCS calls in progress. In a preferred 
embodiment, any such newly added SCS causes should not, however, be allowed to tear 
down an in-process standard GSM emergency call. 

Modifications are also made to the Mobility Management (MM) layer to support 
5 SCS functions according to the invention. This layer can be programmed to assume 
responsibility for setting up the service specified in the Service Request message, as 
indicated by the added SCS service codes. The MM layer can apply whatever 
verification is needed, either standard GSM authentication or other proprietary 
verification schemes, to the Service Request message in order to decide if the requested 
10 SCS is acceptable or not. 

Valid numbers associated with SCS may either be private extensions or public 
phone numbers. These phone numbers are allocated or configured to correspond to 
specific service codes. Once an SCS number is dialed, the mobile equipment uses the 
corresponding SCS cause and SCS service code to send a Channel Request message and 
15 a Service Request message back to the base transceiver station. This mapping between 

SCS numbers and SCS causes and service codes is preferably configurable at both the 
mobile and network sites. Except for the specific handling required to support these 
newly defined SCS codes and causes, the system can otherwise perform as already 
defined in the standard GSM Mobile Originating Call Procedures. 

20 It should also be understood that the call setup required to support the SCS may 

proceed using either the already defined GSM standard call setup procedures or special 
procedures, specific to the private network in use. SCS call setup can use either 
telephone numbers that are specially allocated to supporting the SCS functions, or SCS- 
related soft menus or even other, proprietary setup mechanisms and procedures for setup 

25 of a call within the associated private network. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features and advantages of the invention will be 
apparent from the following more particular description of preferred embodiments of 
the invention, as illustrated in the accompanying drawings in which like reference 
5 characters refer to the same parts throughout the different views. The drawings are not 
necessarily to scale, emphasis instead being placed upon illustrating the principles of the 
invention. 

Fig. 1 is a system block diagram of a Global System for Mobile (GSM) 
communication system. 

io Fig. 2 is a system diagram illustrating how a private emergency call or other 

special call can be detected and routed according to the invention. 

Fig. 3 is a more detailed diagram illustrating how the GSM protocol stack 
components reside within a layered configuration. 

Fig. 4 illustrates the format of a Mobility Management (MM) layer Service 
is Request Message. 

Fig. 5 illustrates one possible assignment of Service Type codes to special call 
services. 

Fig. 6 is a table maintained for the Mobile Station to determine when a special 
call is being made, and by the Base Station Controller, to determine call set up 
20 procedures. 

Fig. 7 is a process flow diagram illustrating how the Mobile Station and the 
Mobility Management (MM) and Radio Resource (RR) layers handle the private 
emergency or other Special Call Services (SCS) request. 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Turning attention to Fig. 1, the functional architecture of a GSM system 10 can 
be broadly divided into subsystems including a mobile station (MS) 20, a Base Station 
Subsystem (BSS) 30, and a Network Sub-System (NSS) 40. Each subsystem is 
5 comprised of functional entities which communicate through various interfaces using 

protocols specified by the GSM standard. 

The mobile station 20 in GSM is really two distinct entities. The actual 
hardware is the mobile equipment, which is the equipment which the subscriber or user 
carries. Subscriber information, which includes a unique identifier called the 

10 International Mobile Subscriber Identity (IMSI), is stored in a Subscriber Identity 

Module (SIM) 22, typically implemented as a smart card. By inserting the SIM card in 
any GSM mobile equipment, a user is able to make and receive calls at that terminal and 
receive other services to which the user has subscribed. By decoupling subscriber 
information from a specific terminal, greater personal mobility is provided to GSM 

is users than for other wireless systems. 

The Base Station Subsystem (BSS) 30 is composed of two parts, the Base 
Transceiver Station (BTS) 32 and the Base Station Controller (BSC) 34. The BTS 32 
houses radio transceivers that define a cell and handle the radio (Um) interface protocols 
with the mobile station 30. Due to the potentially large number of BTSs 32 in a system 
20 10, the requirements for a BTS 32 are ruggedness, reliability, portability, and minimum 

cost. 

The Base Station Controller (BSC) 34 manages radio resources for one or more 
BTSs 32 across the Abis interface. This functionality includes management of the radio 
interface channels (setup, tear down, frequency hopping, etc.) as well as handovers. 

25 A central component of the Network Sub-System 40 is the Mobile Switching 

Center (MSC) 42. It acts like a typical switching node of a Public Switched Telephone 
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Network (PSTN) or Integrated Services Digital Network (ISDN). In addition, the MSC 
provides all the functionality needed to handle a subscriber mobility, including 
registration, authentication, location updating, inter-MSC 42 handovers, and call routing 
to roaming subscribers. These services are provided in conjunction with four intelligent 
5 databases, which together with the MSC 42 form the Network Sub-System (NSS) 40. 

The MSC 42 also provides connections to the public wireline terrestrial networks. 

While the network side of the system, including the BTS, BSC, and MSC are 
suggested as encompassing different physical machines in Fig. 1, it should be 
understood that they may all be implemented in the same physical hardware so that 
10 physical layer interfaces Abis and A are not required. 

The Home Location Register (HLR) 44 is a database which contains 
administrative information for each subscriber registered in the corresponding GSM 
network 10, along with the current location of the subscriber. The location information 
assists in routing incoming calls to the mobile station 20, and is typically the Signalling 
15 System 7 (SS7) address of the visited MSC 42. There is logically one HLR 44 per GSM 

network 10, although it maybe implemented as a distributed database. 

The Visitor Location Register (VLR) 46 contains selected administrative 
information from the HLR as necessary for call control and provision of the subscribed 
services for each mobile currently located in the geographical area controlled by the 
20 VLR 46. Although the VLR 46 can be implemented as an independent unit, most 

manufacturers of switching equipment implement the VLR 46 together with the MSC 
42 so that the geographical area controlled by the MSC 42 corresponds to that controlled 
by the VLR 46. The proximity of the VLR 46 to the MSC 42 also speeds up access to 
information that the MSC 42 requires during a call 
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Two other registers are used for authentication and security purposes. The 
Equipment Identity Register (EIR) 47 is a database that contains a list of all valid 
mobile equipment on the network, where each mobile equipment is identified by its 
International Mobile Equipment Identity (IMEI). An MEI is marked as invalid if it has 
been reported stolen or is not type approved. The Authentication Center (AuC) 48 is a 
protected database that stores a copy of a secret key stored in each subscriber's SIM card 
22, used for authentication and ciphering of the radio channels (Urn). 

In any telecommunication system, signalling is required to coordinate the 
necessarily distributed functional entities of the network. The transfer of signalling 
information in a standard GSM system follows the layered Open System Interconnect 
(OSI) model. 

Radio transmission forms the lowest functional Layer 1 in a GSM system 10. 

On top of the physical Layer 1 (LI) is a data link Layer 2 (L2) providing error- 
free transmission between adjacent entities, in GSM, the Layer 2 protocol is based on 
the ISDN LAPD protocol for the Urn and Abis interfaces, and on SS7 Message Transfer 
Protocol (MTP) 70 for the other interfaces. 

Functional layers within Layer 3 (L3) are responsible for Radio Resource 
management (RR), Mobility Management (MM), and Connection Management (CM). 

The RR functional layer 53 is responsible for providing a radio link between the 
mobile station and the network infrastructure. This includes the establishment and 
allocation of radio channels on the Um interface, as well as the establishment of A 
interface links to the MSC 42. Handover procedures, an essential element of cellular 
systems, is managed at this layer, which involves messaging between the mobile station, 
the BSS 30, and, to a lesser degree, over the MSC 42. Several protocols are therefore 
used between the different network elements to provide RR functionality. 
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The MM functional layer 54 assumes a RR layer 53 connection, and is 
responsible for location management and security. Location management involves 
procedures and signalling for location updating, so that a current location of each 
mobile station 20 is stored at the HLR 44. This information is necessary to properly 

5 route incoming calls. Security involves the authentication of the mobile station, to 

prevent unauthorized access to the network, as well as the encryption of all radio link 
traffic. The protocols in the MM layer 54 communicate with the SIM 22, MSC 42, 
VLR 46, and the HLR 44, as well as the AuC 48 (which is closely tied with the HLR). 
These machines in the Network Sub-System (NSS) exchange signalling information 

10 through the Mobile Application Part (MAP) 70, which is built on top of Signalling 
System 7 (SS7). 

The CM functional layer 55 is divided into three sub-layers. A Call Control 
(CC) sub-layer manages call routing, establishment, maintenance, and release, and is 
closely related to ISDN call control. The idea is for the CC sub-layer to be as 

15 independent as possible from the underlying specifics of the mobile network. Another 

sub-layer is the Supplementary Services (SS) function, which manages the 
implementation of various supplementary services, and also allows users to access and 
modify their service subscription. A final sub-layer is the Short Message Service layer 
(SMS), which handles the routing and delivery of short messages, both from and to the 

20 mobile subscriber. 

Still other layers are associated with other functionality of the NSS 40. For 
example, a Signalling Connection Control Part (SCCP) 71, also built upon an SS7 
protocol stack, is responsible for routing messages between signalling points. The 
message transfer part (MTP) 70 provides the functionality of OSI Layers 1, 2, and 3 to 
25 provide reliable transport of signalling data to SS7 user parts. TCAP 72 and MAP 73 

provide, respectively, Layers 4 through 6 and Layer 7 functionality within the NSS 40. 
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A Base Station Subsystem Application Part (BSSAP) 75 supports paging and 
other RR messages exchanged between the MSC 42, and BSC 34 control task messages. 

Turning attention now to Fig. 3, the present invention will be described more 
particularly. The standard GSM reference model implementation considers various 
components of the RR 53, MM 54, and CM 55 to be distributed among the mobile 
station 20 as well as the BTS 32, BSC 34, and MSC 42. However, within the mobile 
station 20 and within certain so-called super base stations (which implement MSC 42, 
BSC 34, and BTS 32 functionality within the same physical hardware), these functions 
are typically considered to be built upon a layered model as shown in Fig. 3. 

Specifically, messages travel from Layer 1 (LI) to Layer 2 (L2) as per the 
standard OSI layered protocol model. Except for Radio Resource management (RR) 53 
messages intended for Layer 1, normal over-the-air messages, that is, messages traveling 
over the Um interface, are typically passed up and down between the sub-layers. For 
example, transmission of a CM 55 message will cause the message to step down layers, 
one by one, to the MM 54, the RR 53, into Layer 2 and finally to Layer 1 which then 
sends the message over the air. In this layered model, both the RR 53 and MM 54 in 
effect bear a multiplex function on behalf of the layers above them. They process 
messages intended for themselves but pass along messages intended for higher level 
layers. 

Referring now to Fig. 2, there is illustrated a process by which a typical call is 
handled and the manner in which a call, such as a private emergency call or other 
Special Call Services (SCS) specific call, is handled in accordance with the invention. 
A call originating at a Mobile Station (MS) 20 is being directed as a private emergency 
or other service-specific call. In this particular illustration, the user of the MS 20 is a 
student on a university campus where a campus police department 82 provides certain 
local emergency services. It is desirable for the emergency calls placed by students 
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using Mobile Stations 20 to be routed through a local, private telephone network instead 
of a public network. 

Specifically, the user of the Mobile Station 20 dials the telephone number of the 
campus police, such as at 567-1212. The SCS call is then recognized by and established 
5 by the BTS 32, BSC 34 and MSC 42 and then routed to the Campus Police station using 
a Special Call Services (SCS) function according to the invention. 

The present invention takes advantage of the fact that the GSM system 10 has 
been deployed in a private context such as an in-office, in-building, or on-campus 
environment. In this private communication environment, the emergency call placed to 
10 567-1212 is recognized by both the mobile station 20 and BSC 34 and is handled 

appropriately, depending upon the service requested and/or the telephone number 
dialed, so that the call is routed to a private emergency call center, e.g., the campus 
police in a manner which is appropriate for an emergency call, such as by using or 
allocating special radio channels or dropping radio channels allocated to other non- 
15 emergency calls already in progress to assure that sufficient resources are available for 
handling the emergency call. 

Other non-emergency services such as, for example, a call to report a leaking 
water pipe a maintenance department 84 at telephone number 567-3200, can also be 
recognized by the BSC 34 and handled using SCS functions according to the invention. 

20 In order to implement these private emergency and other special call services 

functions according to the invention, either new messages may be introduced or simply 
certain extensions are made to the standard messages used in the GSM system, as well 
as to the functional entity layers implemented in the BSS 30 and MSC 42. 

Fig. 4 describes in greater detail how to extend standard GSM messages to 
25 realize the SCS functions desired. An initial step in designing a system which operates 
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according to the invention is to determine a service code to represent each of the 
available special call services (SCS) service types. These services types can then be 
implemented in an appropriate Service Request Message handled by the CM 55 
function at the time call setup is performed. 

Fig. 4 shows the format of a CM service request message as defined, for 
example, in the GSM specification 04.08. This message is the message originated by 
the mobile station 20 to the network at the MM layer to request a service for connection 
management sublayer entities. The GSM specification defines this service request 
message as enabling circuit switch connection establishment, supplementary services 
activation, short message transfer, location services, and other functions. Thus, upon 
establishing a call, the mobile station may include a special service type field 91 as part 
of a CM service request message 92. 

The service type field 91 may take the form of a four bit Information Element 
(IE). The Information Elements for the various SCS services may be coded as shown in 
Fig. 5. Certain four bits values are predefined by the GSM standard itself. For 
example, service type code 0001 is already allocated for defining a mobile originated 
call establishment or packet mode connection establishment. Similarly, code 0010 is 
already defined for emergency call establishment such as to the public emergency call 
center. 

It is evident, however, that only seven codes are predefined as Information 
Elements. Therefore, up to nine additional private codes may be introduced with the 
remainder of the unused bit combinations. A code ' 01 1 V has been reserved to designate 
a campus police call. Code 6 1001' has been reserved for calls to the campus 
maintenance department. 

An additional table such as that shown in Fig. 6 therefore provides a mapping 
between the telephone number and SCS causes or service codes. This table, which may 
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be configurable table, is maintained at both the mobile and network sides. Thus, valid 
phone numbers 95 may be associated with individual service type codes 96. So, for 
example, in the case where the telephone number 567-1212 is to be routed to the 
campus police department 85, the number 567-1212 is maintained in the table so that its 
5 relationship with associated SCS service code 6 01 IT. Similarly, a service code ' 1001' 

has been associated with the telephone number 567-3000 for the maintenance 
department. 

Call priorities 97 may also been assigned to specific SCS service types. 

Fig. 7 is a flow chart of the operations performed by the Mobile Station 20, as 
io well as the RR 53, MM 54, and CM 55 functional layers of the BSC 34 and MSC 42 in 

order to implement the invention. For the perspective of the Mobile Station 20, it is 
understood that at a time prior to making a call, the SCS cause map is created (i.e., the 
table in Fig. 6). This may be done, for example, under operators' control via either 
(re)programming the mobile station 20 or automatically, via an over-the-air (OTA) 
is procedure. 

At a subsequent time, the user of the Mobile Station 20 dials a telephone number 
or selects a soft menu item associated with one of the SCS services. This results in a 
request to initiate a call, in state 100. Following that, a state 101 is entered in which the 
SCS cause map 93 is searched to determine an associated SCS code. In particular, the 
20 dialed number or the selected SCS is checked against the SCS cause map 93 to 

determine if there is an associated SCS code. If the SCS cause map 93 does not have 
the dialed number or SCS code stored within it, then the call is handled as a normal call. 
(The details of standard call set up processes are not shown in detail in Fig. 7 or 
described further herein, such processes being well known in the art). 
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If, however, the number does have a corresponding SCS service code entry, then 
in state 102 a CM Service Request is formulated. Specifically, in state 102, the CM 
service request message 92 is formatted containing the CM service type code as 
indicated by the associated service code 96. Next, in state 103, the corresponding SCS 
5 cause for the associated service code 96 is determined by examining the contents of the 
SCS table. In state 104, a Channel Request message is formed and sent at the RR layer 
for the new cause. 

Once a radio resource, e.g., a physical radio channel is allocated to the new SCS 
cause in state 105, processing continues to state 106. Here, the CM Service Request 
10 message formulated in state 102 can be sent. Specifically, this is directed over the 
allocated channel to the MM layer 54. 

In state 107, upon a return acknowledgement from the MM layer 54, the new 
CM Service Request has been accepted, and the call can proceed as requested. 

In state 108, the new call is established for the SCS cause. In this instance, 
15 specifically, the call is established using a standard SETUP message to the indicated 

SCS number associated with the SCS cause (for example, to the campus police at 567- 
1212). The SETUP and any following procedures can then occur as specified in the 
GSM 4.08 standard. 

Alternatively, a special call establishment procedure or resource may be utilized 
20 for servicing the requested SCS. In this instance, a SCS SETUP message may be 

introduced corresponding to the SCS codes. As such, CM 55 is responsible for mapping 
each individual SCS code to its corresponding phone number and for routing the SCS 
call to that number appropriately. In such an instance, a state 109 is entered instead of 
state 108, where the SCS call is set up according to functions that may be available in 
25 the associated private network. For example, the emergency call to the campus police 
may be routed over an internal network by the CM layer 55. 
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Once the Channel Request message is sent from the MS 20 in state 104, the RR 
layer on the network side enters a state 110. In this state, the RR layer 53 examines the 
received Channel Request message to determine if special handling is needed. This 
determination is made in state 111. If not, then a state 1 12 is entered in which the call 
will be handled normally. If, however, a special SCS service cause indication is present, 
then a state 1 13 is entered. 

In this state 113, if RR layer radio channels are available for use, then processing 
can continue to a state 114 where an available radio channel is allocated to the new SCS 
cause. 

If sufficient channel resources were not available in state 113, then the RR 53 
can enter a state 1 15 in which it determines whether an existing normal call in process 
can be dropped in order to handle the presently requested SCS. If this, indeed, can be 
done, then another normal call in process will be dropped and a state 118 will be entered 
in which the radio resource will be reallocated to the new SCS cause. 

If, however, in state 1 15, no normal calls in progress can be dropped, then a state 

117 may be entered in which it can be determined if other SCS calls in progress may be 
dropped to service the newly requested call. For example, if all presently available 
channels are assigned to SCS in progress calls, a call being made to a maintenance 
department may be assigned a lower priority than those to the campus policy 
department. In such a case, the new call having a higher priority can cause entry to state 

1 18 in which the SCS call in progress is dropped in favor of the higher priority new call. 
Otherwise, in state 119, the channel request for the new SCS cause needs to be rejected 
by the RR layer 53. 

Thus, it can be seen that the RR 53 functional entity may watch newly added 
SCS causes and take them into account when granting available physical resources to 
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the channel request needed to service the SCS cause. Current normal calls in progress 
can be dropped if no physical resources are left, or new SCS causes that have a higher 
priority can take over physical resources currently occupied by a call resulting from an 
SCS cause with lower priority. 

5 It should be understood that the processing of states 114, 116, and 118 will 

normally not be allowed to tear down a currently defined GSM emergency call if any 
such call is in progress. 

Recall that in state 106, the MS 20 had sent the CM Service Request. The MM 
54 layer on the network side recognizes such received CM service request message in 
10 state 130. The message is then examined to see if it has a recognizable SCS code in 

state 131. If not, then the call is handled as a normal call would be in state 132. 

If, however, the CM service request message does contain an SCS code 
indicating either a private emergency or other service-specific call, then a state 133 is 
entered to determine if it is authorized or verified. The MM 54 can, at this point, apply 
15 whatever verification is needed using either standard GSM authentication or other 
proprietary verification procedures. This can assist in determining whether the 
requested SCS service is acceptable and/or authorized for the particular user. 

If the authorization procedures fail, then the CM service request is rejected, in 
state 134. 

20 Otherwise, if the service request is authorized, then it is accepted, in state 135. 

At the CM layer 55, it is also recognized that standard call establishment 
procedures can be used to set up the call. For example, any valid phone number, either 
private extensions or public telephone numbers, can be allocated or configured for the 
SCS service codes. These are typically defined on a one-by-one basis corresponding to 
25 the defined SCS service codes. Except as above, an SCS call is handled according the 
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already-defined standard GSM mobile originating call procedures such as those defined 
in GSM standard 04.08 version 5.9.0. 

The approach permits implementation in both private GSM based networks 
servicing a private area such as an office, building, or in-campus area, as well as general 
5 public networks. The invention provides, in addition to routing public emergency call 
services such as a 91 1 emergency on the secondary emergency numbers, other special 
service specific numbers that may be allocated for use and efficient routing according to 
the invention. 

The invention thus provides a solution to the problem in current GSM system 
10 architectures in which only one emergency call directed to a public emergency call 

handling center can be efficiently routed at a time. As a result, private communication 
environments such as corporations, college campuses, and the like, can provide better 
service for handling emergency calls, in terms of the number of calls that may be 
handled simultaneously, and in having greater control over the manner in which such 
15 calls are handled. 

While this invention has been particularly shown and described with references 
to preferred embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
scope of the invention encompassed by the appended claims. 



20 



